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Abstract 
Previous research on the development of normal air cooler has been conducted into a proposed 
four-door air cooler. The results indicated that the effectiveness of the proposed air cooler (75.4% - 
30.3%) was higher than the effectiveness of the normal air cooler (70.4% - 15.2%) at temperatures of 
(42oC - 33oC) but the effectiveness of both air coolers corresponded to the high temperature (42oC - 
43oC). As well as the relative humidity of the air coming out of the proposed air cooler was higher than 
the normal air cooler at times of high temperature degrees (42oC - 33oC). However, the case is reversed 
at times of temperature degrees higher than (42oC). This means that the relative humidity of the air 
coming out of the proposed air cooler was lower. Therefore, it was necessary to study the effect of 
water flow on the cooling effectiveness in the proposed air cooler. 
A four-door air cooler with variable flow rate was designed and manufactured. A practical 
study and test was carried out and the optimal flow of water in the air cooler was determined to be 
1800 L/hr. Another practical study and test was carried out to compare the performance of the normal 
air cooler against the proposed one with optimum water flow. The results showed that the proposed air 
cooler with the optimal water flow was the most effective and the most reduction of the temperature of 
the air inside the air cooler at various times of the day. It was noticeable that the difference between 
them increased in hot weather hours. The air coming out of the proposed air cooler with optimal water 
flow was more humid than the normal air cooler at different times of the day. The results indicate that 
the performance of the proposed air cooler with optimal flow is better than normal air cooler 
performance in most weather conditions in Iraq. 
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 قائمة الرموز -2
 المصطلحات
 المساحة الرطبة  A
 ).oCمقدار الخفض في درجة حرارة الهواء في المبردة الاعتيادية (  D1
 ).oCاء في المبردة المقترحة (مقدار الخفض في درجة حرارة الهو  D2
 ثابت  K
 الفرق في ضغط بخار الهواء والماء (P1 – P2)
 )rh/L( معدل تدفق الماء  Qw
 الرطوبة النسبية للهواء الداخل للمبردتان (%).   hRni
 الرطوبة النسبية للهواء الخارج من المبردة (%).  hRtuo
 ردة الاعتيادية (%).الرطوبة النسبية للهواء الخارج من المب  hRtuo1
 الرطوبة النسبية للهواء الخارج من المبردة المقترحة (%).  hRtuo2
 ).oCدرجة حرارة الهواء قبل دخوله المبردة (  Tni 
 ).oCدرجة حرارة الهواء الخارج من المبردة (   Ttuo
 ).oCدرجة حرارة الهواء الخارج من المبردة الاعتيادية (  Ttuo1
 ).oCة الهواء الخارج من المبردة المقترحة (درجة حرار  Ttuo2
) ويمكن إيجادها من الخريطة السكروميترية باستخدام قراءات oCدرجة الحرارة الرطبة قبل دخوله المبردة ( Tw
 درجة الحرارة والرطوبة النسبية.
 سرعة الهواء ضمن الوسائد  V
 .(المبردة (% فعالية   
 ) .فاعلية المبردة الاعتيادية (%  η1
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3 meter water-proof sensor-wire 
[21]



















Qw800 L/hr - 1850 L/hr
Tin31oC - 34oCRhin17% - 20%
Tw16.2oC - 17oC
Tout23oC - 29.4oCRhout41% - 80%
D1.6oC - 11oC10.8% - 63.2%
6






800 L/hr - 
1800 L/hr 
9
800 L/hr - 1800 L/hr













0.2oC - 10.4oCƞ1.4% - 59.4% 
T2out23.2oC-27.7oCRh2out58% - 75%
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نيتدربملل لخادلا يجراخلا ءاوهلا 
ةيدايتعلاا ةدربملا نم جراخلا ءاوهلا ةحرتقملا ةدربملا نم جراخلا ءاوهلا 
 باوبأ ةثلاث تاذ  باوبأ ةعبرأ تاذ 
Time Tin (oC) Rhin (%) Tw (oC) T1out (oC) Rh1out (%) D1 (oC) η1 (%) T2out (oC) Rh2out (%) D2 (oC) η2 (%) 
9:45 am 30.5 21 16.2 30.3 51 0.2 1.4 27.7 59 2.8 19.6 
10:00 am 31.4 21 16.8 28.0 53 3.4 23.3 26.0 58 5.4 37.0 
10:15 am 31.5 21 17.0 27.8 52 3.7 25.5 25.2 61 6.3 43.4 
10:30 am 31.6 20.5 16.9 27.4 55 4.2 28.6 25.0 66 6.6 44.9 
10:45 am 32.0 20.5 17.1 26.5 61 5.5 36.9 24.8 70 7.2 48.3 
11:00 am 32.4 20 17.3 27.0 63 5.4 35.8 24.9 72 7.5 49.7 
11:15 am 32.8 20 17.5 26.2 64 6.6 43.1 24.0 71 8.8 57.5 
11:30 am 33.3 19 17.8 26.5 64 6.8 43.9 23.9 74 9.4 60.6 
11:45 am 34.0 18.5 17.8 26.0 65 8.0 49.4 23.8 74 10.2 63.0 
12:00 pm 34.4 18 18.0 25.8 67 8.6 52.4 24.2 75 10.2 62.2 
12:15 pm 34.5 17.5 18.0 26.2 66 8.3 50.3 24.0 72 10.5 63.6 
12:30 pm 34.9 17 18.0 25.9 65 9.0 53.3 24.0 72 10.9 64.5 
12:45 pm 35.0 16.5 18.5 25.8 65 9.2 55.8 24.1 72 10.9 66.1 
1:00 pm 35.2 16 17.8 25.6 64 9.6 55.2 23.9 71 11.3 64.9 
1:15 pm 35.4 15.5 17.9 25.0 63 10.4 59.4 23.2 70 12.2 69.7 
1:30 pm 35.4 15 17.8 26.2 63 9.2 52.3 23.5 69 11.9 67.6 
1:45 pm 35.4 15 17.8 26.2 62 9.2 52.3 23.5 70 11.9 67.6 
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